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FATLLURE MDDE AND

FAILURE EF[EET

RATLONALE FOR ACCEPTANCE

A malfumitian in Lhe camera 1o Chuse

tatal Ypss of Uhe active video 31
a1l ¢r video information Lhat wil

pravids degraded performance. Com-

posite syac and wertfical blanking

$ignals ara sxeable and aob 3ffacted.

Iy

A2 Lonmand Decode Legle.
Lomnand Erscukbon Logle.
Comara a Tk Lowgic,

Al Harlzonkal Dailechkion.
Yertical Defleckion.

Facus Current. Horizroalal Aligne

ment. WUertical Aldgrmpat.

&1 Blackswhita Clipper. '
Gamna Carvmclion.
Aﬁrturn Carrectian.
Shading Correction.
Yideo Qutput Driver.
Automakic Light Cantrsl.
Automatic Gain Controld,
Dark Current Compansakion.

Ab UOwiput Voltage Regwlator Loput
Valtage Pre-Regulator.

&F FPrimary Gsclllalgrs
Driver [symc logs]
Secondary Rectifiers? Fllters
{change o wvaltage or lozs of
Tiliering)

M High Yoltage Powsr Supply.

&1 Targqet Preapl i fier,

A1} Bean Curvent Regulator,
Cathode B1ankfing.

Arg Sh&dizg‘ilavnftm Gansrator.

Ald SIT °

DI9IR

(1} Unabla o open Tens
1ris.

{2} Degradation oF pig-
Lera cankend .

Horst {ags:

‘Loss of mbsstom eritical

videa,

Jpared, sulmikied Lo Re

DESIGN FEATIRES

Tho TNC/ans Ansesbly bx camprised of 16 alackrical suvbaseowhlbos; 13 subaizembMas
arg RCA Aslro designed and Tabricated usin? standard printed-chrcult board typa of
canstruftisn. The remaining vhree astemblies, high valtage power supply, osciltlatar,
and stappar motors, ave vendar supplied components which have beam speciFicd and
purchased acrarding o RCA Speci Fication Cantrsl Orawings {SCDx) preparsd by #ngi-
acgring and rebiability dasucanca, Spacéfications ger the 300 are prepared Lo
£5tab]ixh tha design, perfarmance, test, quallflcation, and acceplasce requirasants
for & pirecured plece of aquipweet.

Parts, makerkals, processas, and design geldellpes for the Shuklle CCTY pPregran are
specified 1a sccordance with RCA 2295503, This docimcat defines (ke progros reguire—
ments for salactios snd control of EEE parts. To the waximm exieal, ard comslstent
vtk availakility, all parts have been salacted from milleary specifications at the
JAN Tevel, as @ winimmn. In additios to the overal) salection ¢riteria, a subsal of
general purpose prefgrred parts has been daflaed by Lhis document and the RCA Govers-
sent Syslems Division Standard Parks List. Im the cass of the CHOS and TTL family ol
mlcrocirceits, devices are scrgencd and tested to Lhe WIL-SID-883C equlvalest and
procured unddr {he detignations of HI-REL/WW) and SHAC 54LS fraowm RCA-550 sad Tewas
Instruments {orp, respectively. Parts not kncluded in the above docunesty have haan
ued in the derign snly after a ronstandard ites approval form [NSIAF) kan beea pre=
{iah‘-li_t Assurance Engimesring (RAE] and approved for ute in
the spaclfic applicativaic) -ufmd 1 the NSLAF by RASA-JSC.
Werst-Lase Chremit Analyses have basn pecforoed and documented for all circuit
designs te demmstrate lhat sulficienk operating aarglns ewist for all o arating
candtblons, The aralysls was worsh case-in that the valuz for eack of Lhe varlable
pardaciers was set 1o 1lmiks Lhok will drive the sutput to 2 noxlmum {or siniam),

A campoapnt aﬁﬂiutinn review and asalysis wis conducisd te werify that Ehe applled
strasx an each piace part by Lhe Lemperatura extrenss fdentified wlth eaviranmental
E;;L;;ntim kesting does nal exceed the sbress derating valees identi{ffieg fn RCA

In additions, an ahjactiﬁ ananisatisn of the detign war performed throogh a PDH amd

CDR to verify that the TW/Leas assembly mel speciFicatlen and cantractual reéqui re-
weals.
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FHEA w3, 5.1.2.

CRITILALETY P4k

WHIT DC/HLA
WG . 22181 5-506, 5087

<09a820-502
SHEET 2 w .

SHITTLE €CTV
CRITECAL ITEHS LIST

FALLURE RIDE AHD
CAUSE

FAILURE EFFECT
04 EHO ETEM

A walfunclion 1n Lhe camera to Couse
talal lexs of the active video tig—

nal pr wideo Informakion that wil

provide degraded pesforsance. (o

patile aync and werlical Lianking

sipsals are useable and mat affected.

e

&1 Comnand Becade Legic.
Coamand Execulios Loglc.
Larera Tiwipg logle.

£31 Horlzental Oeflatiom.
Yertical Defleciion.

Focus Currest, Horlzontal Align-

ment. WUertical Aligement.
&4 Blacksvhite Clhpper, '

bana Torrection.

Aperturg Corregtion,

thading Corractian.

¥ives Eﬂl‘.l}l.lt Oriver.
A5 Aukomakic Light Contral.
Automakhc Gate Cantral.
Dark Currenkt Compeasalion.
Outpul Volcage Regelator.
lnput ¥nltage Pre—fegulator.
Al Frimary Oscillator/f

Orivar J1yne lozeh

secondary Rechifiarss Filier:

{£haage of woltage or Yozs of
a Illteri?g}

High Yaltage Powar Supply.
A3 Targel Praamplifier.
Al ficam Curreat Regulator.

Cathode Blanking.
AlZ Shading Wavafors Generalor.
219 51T Tube

&

d191R

(1} Unaklx Lo open lans
bris

ris.
{2} Oegradation af pic-
turd content.

Horsf Case:
Lots of slselon crikcal
wlden.

BAFIOHALE FOR ACCEPTAWCE
RESTGR FRATURES {Condinued)
BARE BOARD CONSTRUCTION {AZ)

The dvard iz of "weldad wire" constructfoa. AL the bare bpard lavel Lhis does net
distinguish 1t Ffrom 2 normal PC board awcept Ehat holes vhick will take weld ping
genecdlly save pot vonngched to PL braces. Dnly these pims whkich bring pawer aad
rude:tmthh ko tha ICs are on P{x. An annular vlng survduads the hale in Lhe
pard r@ gach pasgr dndd groved pin §s Tocated. These pins are thes saldered to
tha trace Hhka any ckher conponent Vead.” Aslda Fram this Feature, 11 design

€ construckion teckniques used im PC board Yayout apply.

EQARD ASSEMOLY JAZ)

The drt1Ved snd stchad board 13 populated whth several humdred selderable or
weldabte pins. Power and grouad pint, a1 wall as connector pins, are saldsrod In
E!ace- Mscreel compments [resistors, dledes, copacilors} are attached ta

ifurcated terminals, whers thay are seldered. Flatpack ICs are waldad,
Tead-by—1ead, to the tops of the weld pins. After welding, extra lead materia) is
irimad away. Circuil connections are wade uxing #30 AWG odcked wald wire. The
wire iz welded ta the pin serfaces on Lhw board backslde. AN) wira welds are done
usiag a machine which iy kape driwen, thus eliminabiag t1%e possibilbty of miswiring
due Lo aperakar arver. AN} wiring & circuid parformance is tested prior tg
box-leva’ imstallalion. After succe¢sfol tesiing, cawponents are staked as raqui rad
by drawing natds and tha asssmbly 13 coated with urethane.

The board 15 inserted in the box on card-edge quides. in the same namner 8z tha other
P Bpards,

6.12
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FHEA NO.
CRITOCALITY __Zf&E

§.1.2

UHIT _ TWC/HLA
Mwt WE, 22948 |9-50&, 5047

2254628-508
SHEET k| L1 |

SHUTTLE LCTY
CRIVECAL ITEHS LISM

A malfwnction in the camera bo Ccaie
letal Llass of Lhe active videa si
nal er video information that uil?-
pravide dagraded perforamncs.
pusite sync and vartical blanking
siqnals ara sseable and sat affectad.

10

a2

Al

tite
L

&8
Al

All Bann Currenlt Regulater.

812 Shading Wavelorm Genaratar.
&l4 SET Tube

FATLURE MDOE AMD

FAILURE EFFECT
M E8d [TEH

BATIOMALE FUR ACCEPTAMCE

Cam—

Cammand Deccde Laghs.
Command Execulion Logic.
Lamera Yiming ingic,
Horizontal Dafleclinon.
Vartical Deflection.
Facus Corrent. Horizonlal Align-
ment,  Werddcal Aligonaat.
Blacksrhlta Clipper. .
Garma Correction,

Apertura Correctien.

Shading Correctios.

Yideo Qutpul Driver.
Automathbe Light Canbrsel.
Automaklc Ealn Control.

Dark Current Companrsation.
Dutpot Yoltags Regulatar,
Input Frimary Oscillatecs
Driver {$ync Tass}

Secandary Ractifiers/ FlTtawy
{changa of veltage or lasa of
filterimgl

High ¥altage Pawer Supply.
Targek Preasplifier,

Lathode BYanking.

anyiR

1) Usabla to opas lenx
iris.

{2) Degradatian of plc-
tura contant.

Harst Casy:
Loss of mbssion critical
videa.

BESIGN [FATURES {Contlovsd)
WARE BOARD DESIGH [A3. A4, A5, AG, AT, A3, AlO, AL}}

The (A3, A4, &%, &6, AT, A9, AYD, and ALZ) Boards sra constructed from laminated
copper—clad epauy glaes shaebs (MEMS G-10} Grade FA-4}, PER MIL-P-556134. Circwit
coangckieny are made \hrowgh printed iraces wbich run fram poiwl 18 peint en the
board surfaces. Evary tracs tarminaten at an asavlar riag. The asnular ring
surrsunds the hol® in which a component Vead or terminal s Tocated., FThis wing
provides a Feotiag far the soldar, snswring geod machanical and elacivical
perfermance. Its size and shape ara goversdd by MIL-P-55648 as arg trace widths,
spacing and routing. These requlressnts are rlnfura-tid spaciflcally in drawing
ngtes to further assure compliance, Wariations between tha aritwark naster and the
Hnl] product {dus ta {rreqularities of the ¢tehing process) are atio controllad by
drowisg netes. This pravenls saking defective boards from good artwork. Holes which
hausa ne lead gr terminal, but serve snly Lo alectrical ly intarcoanect the dl Ffarant
baard 1ayers, centain stitch hars For nechanbcal svppart and incraased rellabilivy.

The thre holer are drilled from a deidT tepe thus #dindnating Vee pessikility of
husmin error and Allowiog Light control over hole asd amnular rin l:intel.l.rlJty, an
inpertant vellakility criterian. After drilling aad atching, Al cepper ¢lagding i
tin-lgad plated per HIL=5FD-1495. This provides for easy and raliable saldaring at
tha Llms of board asaeshly, even afier perlods of prolenged storage.

valtage Fre-Regulator.

BOARD ASSEHALY DESTGH [A3, Ad, AS, ab. AY. A9, A2

A1 campenents are fastalled 1a a mamner which assores aacioum reliabillty.
Companent Yeads are pre=tinned, allowlng total watting of solder Jainks, ATE Veads
ars forasd La previde stress relief and the bodies of large conpanants are staked.
Specia? mounting and handling instruciions are incloded ko each drawing required
after Final aszerbly. The board §5 costed with urethane which protects againzt °
humidity and contaminatfan.,

b33



REVISER 5-Y-A7

FHEA NO.
CRITICALINY

6.1.2

ar2

IWIT

SHUTTLE COTV DHG MO, 224019-506.5087

(RITICAL [YEHS LIST 2294820507 0
SHEET 4 oF 1B

FALLLUAE KWODE MO

LALGE

FAILLRE EFFECT

A malfonction im the camars L9 Causé
totad¥ Toss of the active viden si
aal ar vidsa Infarmatian that w1

provide degraded perfommancs.

Com-

posite synd amd vertich] blanking
Eignals are useable and wob affected.

e

Az

Al

ai

Ay
A%

Command Dacode Logic.

Commangd Execution Logic.
Camera Timing Logie.
Horicontal DeFflecklion,
Verthcal Bafisctien.

Focus Curvant. Harlzonts) Allge-
nenk. Wertical Aligamentk.
Mack/Whate Clppar. .
Gamma Correction.

Aperivre Cerveciien.

Shadlng Correclion,

Yidea Gutput Driver.
Auipnatic Light Central,
Avipmatie Gain Coatrgl.

Bark Corrent Compensalbom.
Qutpot Waltaga Regulalar.
lnlilut valtage Pre-Requlator.
Primary Oc¢d 1atprs

Ariver (sysc loss)

Secendary RackifiarsS Filtars
[changa af voliage or Togs of
Filtaring)

High Yultage Power Supply.
Fargek Preanplifisr.

All Beaw Currenl Regulator.

Calkady Blanking.

412 Shading Havefarm Benarater.
Ald 51T Tuhe

IR

RATIONALE FOR ACCEFTAHCE

DH_EMT ITEH
i1} Uaable Lo opan Vans
iris,
12} Degradatiom of pic-
turg conteat.

Harit Casg:
Las; of afssion crikical
‘itﬂi

-gold-plated baryllivm coppar card guides.

DESICH FEATURES {€ostinued}
BOARD HOLMTENG (A1D)

Quz ta packaging cosstralnks within Lhe cameca, the AUD VYL divider assembly {3 built
in “cordwopd™ Tashian, Two P Bobrds, each 2.1 inches square,. are souated opposite
aach other, teparated by 344 bneh long standoffz. Hlaxial companents span Lhe
#lslance between the boards and ¢ 3dldeéred ¥n place. ane lead La each bpard. Some
wnpar wirss prw 2150 nouated this wiy, ANl salder jaints are tlaked. The bhoards
ave @ 1~Inch diameter hole tkrongh the center. The widicon Lube sockat fiks through
this hols and haz ite #lying leade snidered to thru—holes in ane of Lha beards. At
cancra-lgve] Installatian, tha entire A0 module 15 inserted Vo place arcwnd Lhe
stem af khe vidhcon tuba and beltad in four placas Lo khe housiog. The sschek is
Lhen wagaged sanwalty to the twbe, conplabtiag tha installatlon.

Ll

GOARD HOUNTING [A%)

Thwe boards are sousied Lo bhe targel preasp housing by 9 #4-4D, screws. Fhis
pravides il'l?'i tupport since the board is only 1.9 w 2.1 inches. Elactrical
Correction is by jumper wirgy sobdéved ie bodrd terminals. A sheet metal cover
bs fnstallad ower thw Board ko protect 1t during handling and inskailatien of the
Largetr pressp assembly. '

BART PLACEHEMT

The AT-A Taw vallage r supply boards are bolted in place at 6 points arsusd its
parimetar. Four of thesd mousling. $Crews also pass Lhesugh aed Lie dows the smaller
AT-B bpard. These twa boards are mounted face—to-face, separated by khe standulfs,
Elecirical inkercaomections are achieved by funper wirgs betwesn the Ewo hoards. The
ﬁ?-.llhnu-u: a M-pin comneckor which drings 1n porar and signals from veiside the
moduls. ‘

Tha AF wufule {acludes thess two koards a5 well as im“r irassiakor 4. The madule
hauging 1z beat alusinun sheet. camprisad of btwo halves screwed toguther. The bgargs
and 4 sre secured to the Jawer half, and wired rogether. Then the upper half is
put ia place. By maunting @Y directly to the alumiouo heusing, good lﬁem'l
pearformance in aszured.

The AZ, A3, Ad, AS, AD. and Al2 boarss are secured in the electronics assenbly by
Camméctions ara made Lo bhe mather board
willi b1 lud-meted connectors, Oisengagement during Taunch is pravented by a caver
which rpant bhe baard's free edoge. :
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REVESED 5-F-8F

UNIT _ TY[/MiA
FHEA WO, _ B.1.2 SHUTTLE CCTW OHG MO, i
CATTECAL [VEMS LIST 2094870507
CRITICALITY _ 242 SHEET 5 oF T

TAILURE HWODE AND
CAUSE

FAILURE £FFECY
4 ENr [VEH

—AAFIONALE FiOA ACCEPTANCE

maldunctlon bo the camera (e cayre
otal Vass of the active vides zig-
al ar vides information thal uilg
rovide degraded performanca. Can—
piite sync and verti¢sl blanking
ignals are weeable and nok affeched.

YL

£ Command Decose Legic.
Comsand Execwlipn Logit.
Canera Timing Logic,

1 Horiesmial Oadlectlon.
Vertical Dellectlon,
meak., Wartical AYigwwent.

3 Black/hhite Clipper.
Ganmy Carracidon,
Aperture Correctisn.
Shadimn Carreclign.
Vidao Outpul DBriver.

i Astomatic Light Contrel.
Aytomatic Gain Contrel.

. Dark Correst Conpenrszalion.

t Culpel Yoltage Regulatar.
Input Vol ta-};e Pre-Hegulalpr.

' Primary Oscillator/
Briver [sync 1ess)
Secandary Rectifierss Filters
1{thange of voltage sr loas af
filteringh

t High Yoltage Power Supply.

b Target Freamplifiar.

D Beam Correat Aegelator.
Cathode Blanking.

£ Shading vaveform Generater.

4 517 Tube

N

iV} Umable Lo ppen bens
irls.

{2} Degradation of pic—
kura conlkeat.

Worst Laae:
loss of misslon erltical
wldep.

The high-vallage powar supply ic purchased Lo a pecfornance specification that
delabls the oexign, qualiFicatian, ard preductisn vequirements far use in the TV
Camera System. 1L bs dezigeed for a mininen eperaiicsal 11 fe of S0 kours and
shall exhibil no avidance of arcing. coroma, ar any other intaemibleal or Egntinuuua'
faiture when spevated at ang atmpspheric pressure from sea bevel ta 1 x 10°% Loy,
AN glegironic conpenants and matérials wsed in the pawer swupgly design are veriflipd
ts conforn with the reliphility requiremenis of the Shuttle CETY program as outlined
by WASA-ISL.

Thic 5IT tubs s a gedected high-grade sIVicon=dipde-arriy target wldicon wilk an
atbached lmige 1aiensifier for operatiag ak Yaw lipht levals. Faceplale pxpesure
is controlled by IEIES of an duiomatic Light Contral JALL) Function Lhat reskricls
oparation kn 2 x M°C fnat-randles. This tan provide an SIT Vife of mora Lhan
1080 hours accordiag te the manufacturerts rechamendalions. By prowiding exposure
coatrol when usiag the ST webe, Vife can be axtendzd ta the point where reduced
tharmionic cabkode emission will end 1ts Yife, 35 in oCher Camera tebes.

Becawse of its ewcellant characieristics manynililsry, oedieal, and scientiflic
applications, In addition Lo surveillance applications, hawe been developed For
Tow=11ght-¥evel television camaras employingbhe SF1 Eube.

QUALTFICATION TESKE

For Qualification Tead Flow, see Tahla 2 Vocobted al the froal of thic bosk.

6.1&
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Er ., 512

CHITICALLTY a2

SMUTLE CCTY¥Y
CELTECAL ITEHE LUST

Wil TWC/HIA
gt W, ZPMIAT9-5D6. SRS
fisM-S0g

sl B OF

TA[LURE RODE ARD
CAUSE

FAIVURE EFFECT
ON_EWD 1TEH

EATIONHALE FOR ACCEPTANCE

—1a

X aalfuscibon io Lhe camerd Lo Cauls
totsl Noss of ke Bihlve widea :Ir
nal or video Tnlorsailen Ehat uil
pravide degraded perfermaaca. Com-
pusite sync and yartlcal blasking
signals dra viesbin 4nd sot afFettud.

1, 8
hl Cewmand Becoda bngic.
Command Ewgruthon Loghe.
Cawara Vining Lagic.
A3} Horiaootal Oeflacilan.
Yertical Daflegkian,
pent, Yertical hbignmant.
A4 Blachfihite Clipper.
Gamma Carreckion.
Ixrmm‘l Correction.
ping Correcthon.
Video Oulpul Driver.
sutomatic Light Casirel.
Automatic Gala Camiral.
Dark Curvend Cawpensalion.
Quigul YoiLage Ragulater.
Ingut Woltsge Pre—Ragulaler.
gl Primary Gachllabne/
Driver {3ysc Mpaxd
Swcandary Reckiflers? Fllar
[changa oF vollage sr 105s
iiltering)
A High Yol tage Fawer Supply.
5% Targal Fraamsplilier,
jifl Bram Lurreat Regulaler,
Calhods Blaniing.
812 Shading Wivalsrs Geuaratar.
Al4 51V Tube

=

L1511

i1 I.lh.:bh Lo opea lans

|1 M
LX) Dagradutben of plc-
furw content.

worsk Casg:

Lass of slssfon critical
video.

ACCEPEANCE TESK
The CCTY spetams® TYCALA 14 sobjected giractly, without vibratian isodaters which
wighl b# used in Khiir sormil fnstallarion, ta the fellewlng Lasiing!

» Wibration: 20-B0H ; 3 d8/0gL-rize frou 2.41 ¢*aia
o0-X58 He: A 65 a
150-50 Wit -3 4B210 Oet-1lopa

Fett Ourald bani

1 Mipube par Asls
Aust Lewnl: P

6.1 Gras

# Bharmal Varuus: In ; pressurs of 1IE10-5 Torr, 1he tasperature shall be ax
ol o]

125* Fz Wime Lo ptab1ire equipnent plus 1 beur
Z5e F: 1lme ko slabléze equipment plud | hour
b25* F: Thee ta siablize wquipment phus 1 hour

Bha TW/HLA may aad hawva bern suhjecied to the vecms condl tios.
For Acceptance Trst Flaw, wee Table } Nocated sb the frasl of thiz kuck.

DPERALLCHAL JESTS

Ie order Lo verify that CCTY casponents are gperatlonal, » test soal verifly Lhe
hanlth of 11 Uhe command related campenants fros Lhe PHS {ATARL panal gwitch,
through the ECI, through Lha spac Jlnas ko Ltha Casera/PTV, ko tha Cassra/FIU «pemend
decodnr. The test sust alw veckfy Lhe comarals abibiny Lo produce widea, khe ViN's
alllltz ko reuts widea, asd ths msomitsr's ﬂnl“'l.l to display video. & similar Lend
wpuld br purforsed Le verify dhe HOH command pall.

Fra=Lauach g Ockiver lest/Ta-Flighi Fast

1. Powar LTV Syrtesm .

7. ¥ia the 5 panel, salect & menikor a3 deikiashlen od the camers undar
Lasl a1 TaurcH.

3. Send "[amera Powar Os* cormand From PS5 panal.

4. Seleck “fntarmal s¥nc" o o] b,

5. Ghserve vides diapliynd on menitor. Wote Lhat 4F video an monkkor i
synchroulsed 0., stably racter) Ahen knls tndicahes Lhal Lha cimsTa
is receivlag canpniile sync from Lhe ACYU and that khe cancra 14 producing
synchranised videa,

b. Send Fan, 11t, Jarus, Zmoa, ML, AHD Eamns commundz and visually {abther
vla the nonller oF diFect shsarvatian) wvarily cperalion.

1. Salect dawnlink a3 destinatios dsd rinerd wndar Lest at imerce,

& Observe widen rauted La downdbnk.

4. Serd “Comeva Power 01" connand wla PHE panah. :

18, Mepeat Steéps 3 Lhravgh ¥ accepl issue comaandd via Khe HOH command path.
Fhis praves thal tee COTY rquismeat iy aperatianal.

fenN s Flic
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it
MmEA o, __ _B.12 SIKNTLE CCTY : OwG M0,  2294A19-506.58F
CRETECAL LTEMS LIST -
CAITEICALITY 2rF2 SHEER __ !} = OF []-]
FAILERE MODE AND FALLUKRE EFFECY I .
LAUSE [, WA BATIOHALE FOR ACCEEFTAMDE
A mallunctlen ém tha comary t& Chust | [1) Unpbla La ppas lans s IMSPECT TN .
takal Yoss af Lhe active vie sl irka. :
ndl or whdes 1afermation that wil {Z) Pagradabion of plc- Peacursmant (pnlegl - The IVE/MLA EEE Party dnd havdusrs [kens sars procursd fra
prowldé degrided perlorwancs. Coa- lure condaal, approved vendory and guppl byry, which meal the requlresaals 3ed farkh in the CCIV
posdie syac and vartical bhanhing cosbeycd dpd Quality Plan Wert Stalssent [WS-2593136). Resident OCAY personnsh
sigals are visable and aok aFfacked. ‘L'“L!,E_E'!;-;_l review all procursment decuseals bg establish Lhr sced For GS1 on seleciad parte
. ' PA 17p. '

¥ Loss of missisn criticnd (PA® 517} :
Ad Command Brcada Logle. vhdeo, = Incoméng Qualily inspactiiont are mads gn sl

Commind Exwlwllion Logie.
Camery Timing Laghe.
B3 Werizoslad Dellecidon,
Vartical Sxflection.
Facug Current. Horlzentsd ATl
sank. Vertlcaf 3hipgomesl.
&4 Hhachdhite C1lpper, .
Garna Corraction,
Aperturs Carractlon.
Shading Correciian.
Hlltnnﬂulpll. Wiver.
Auboshat b 11 £ontral.
hutowatic Gals Control.
Dark Currepl Compentation,
Dubpek ¥alhaga Regulater,
Irpui 'ihlur Fre-Repulatar,
A Prismary felMators
Briver {1ync hrll
Secondary RactiMarss Filkers
{changr ol valtage ar leas of
1iltering)
A8 Wigh Voltags Pawer Supply.
A% Targat Prewspllifiar.
Al Besm Currgnt Ragulstor,
Cathnds Bhaaking.
412 Shading Wavalors Genaralar.
Ald $IT Yobr

O IR _

Encanlog Inncciine sad Stocage

recaived midarials and pards, Reswlts ara rucorded by tad and retadsed jn File by
driwing anéd conlrel nusbars lor fukure refaresce and trn:nbl'lil.;f All EEE garss
are subiecined 09 incoming pecmpiance Iests ax callad far in PAL 395 = Tnoomlng
Fraspeclion Vet Bmabruckbons. Encaming Mbght parls are further processed in
accordance with RTA 1HAG664 - Precondibbonkhg and Accaplance Raquirssenty Fos
Cleckronde Parks, whth the sureplian that DPA snd PIND Lasling Ix sol parformad.
Mechanical dlgws pra inspaclad per PA] 316 - laceming lni.lll:t?ﬂ! Imelruchions for
mechanical élema, PAI 5 = Iacoming Quatity Cantrol lnipactisn Inclewcilon, and °
PAl 612 - Procadurs lor Peacorsing Incaming or Purchased Parts Dysignaied for Flight
Usa. Agcepted Items ara dalivered bn Hulgrinl ControlVed Slores and retiined sader

EpaciThad condiddons wadl]l Fabricatisn ki required. Hon—comforming waterisls are
held fer Mavarial Ryview fnard (HEB) dlapasition. (PAI-18F, FAI H-531.)

Rodrd Asscobly & Jeak ~ Prior ko b sback of TWC board sasembly, all lieas

arg varifimd Lo ba corvach by slack room personeel, an the [lewt are accwudatsd Ls
form 2 kit. The {tess arr verifiad l'lll‘l by the cperator whe axzcabthes the kit by
#hecking dgalest the az-bwili-pariy-00sg (ASFL), BOAS Handakary Inspection Peinks
ara dasdgraled For 311 printed circublt, wire wrap pad welded whra boards, plus
harnass coanilors For soldariag wirkaeg, criaping, selder splices and qual Ly
:‘rhm:hlp prior ta caating of Lhe campangnd side of baards and sVeewing of
AFNEILEE,

TV Boar s

Specific TWE baard pasembiy and ieal bnstruckissy sre provided in dednlng sgbes, snd
applicable docesants are called gt §n Lhe Fabricatlon Procedure s Racord
(TFR-2294009} and parts 11g0 PLZZ99Y9. Fhase Include shuthis TV Jyxembly asten
F93650, Pracenr Stacdard ATV-556 TIEMMA), Process Slandard — Bonding Velcrs Tape
RA0GAS, Spacilicakica Seldering 2208149, SpachMestian Rame Plate dppdEcation
1960167, SpeciFicaticn - Erilt:ug 2280000, ggr:llinﬂnn — Bording and Skaking
2208018, Speciflcalion - Urekhaae coating 2208077, Specificaties ~ Tacklag compousd
026106, Specification Eﬂll] Adheslve 2010085, Spechficalion - Markdng 2280876,
Ipacificatlon - Morkmanship 8030035, SpeclFication Bonding 4ad Staking 2200875,

£-17



REVISED 5-7-B7

FHEA wa, __B:13

CRITRCALITY /i

WIT _TH /AL
OWi W0,  2eY4RHY-SH6.S0ES

(¥ LT LT T
SHeEY __8 0 0oF 18

SHITILE CCTY
CRITICAL ITEMS LISN

FAELURE +0DE Awd

FAILIRE EFFECT

A malfuaciion. in Lhs camara ke cause
tatal laxs of the active widen 3i
nal or videa dnfarssilan bthal =il
provide dograded parforwaace. Com-
pogite synt and vartichl Alaaking
signals g v3eabla and nat afFected.

4,

- k@ Cosmapnd Degads Loglc.
Comagnd Luecubdon Logic.
Lamera Timing Logic.

4] warizonta) Defieckias,
Verbical DalVacllan.

Focus Cwrvent, Herbrosba) Align-
awinl. Werkical Allgemend.

A HlachMklLy Clipper.

Gawmp Correckion.

Apuriure {orrecthon.

Shading Carrsclian.

Video Sutput Orivar.

Avlesaklc Light Cemirol,

Avlamatle Gavn Canlrak.

Dark Cyrrent Compassation.

Ouiput Vellage Eequlator.

Inpel ¥ollsge Pro—Regulater.

Al Poimary Wachllators
vienr {aync loss)

Secandary Recthdlers/ Filkar
fchangs of wallage or Tess &f
Tfiltering)

A0 High Yallage Famer Supply.

A7 Tarpal Praaspiidisr.

AlS Aeam Currant Eegelator.
Cathais Blankimg.

AlL Skading Haveform Gamerabar.

Abd SIT Vube

a9

o4 EH0 1TEN BATIDHALE FOF ACCE PTAROE
(1) Unible La wpun ams | go/nSPECYINN ECentinued)
rls.
(Z) Degradathon of phc. LML Jascably and lest
1ure Conkeal,
Worst {ase: An opén hon task by performed par TP-IV-2294819, o s Misptants Tadt par

Less of mission critical
viden.

| and raview the atceptance test delafresulls.

‘ptumeniat ios including Axsembly Il'lllilﬂ,, Farts it ,

TE-AT-239461%, dochuding vibrptbon and thevmal vacuum, Torques are specified and
witnedied, tracpability nombere ars recorded dead calibratad taols are chocked prisr
10 use. RCA Qualiby and DCAS ingpecilans are perfomned ol Lhe completlen af
apsciMad FPR operafions in accardance wilh PAE-204. FAT-205, PAI 206 and FAL 2T
DCAS prraanne] witasss IVC bubtan-up asd celbloal Rorguieg.

p_and lext ~ After & TVU gad an ML hawe bax bown Eested dndhwldually,
they arw walad and 2 Final scowprancy Lot By perforned pur TP-AT-2294013, lacluding
wibration snd Ihennal) vacum anvironseads. RCA and BLAS parscoaael aositar dhess tedks

There personnel also inspect far conforsance
after 11 répalr, rework and velost.

Ersgacidlon Esr Shipment - Pha TVC and HA ara llflr]l..d prier o |.hIE-nt aler
fabricalion aad Lesting is complate. Each b3 pachaged sccordisg to £E7V Leiter 8011

and 2280746, Pracesa staadard For Packaging and Himl'ﬂnr guldelinas. A1l ralated
BPL, Tesy Bata, ebc., 14
lilllher!d and hald In 3 dicowentatide Falder n:i?n-:l speciflically ko each sxserhly,
his Falder §y retainad for rederence. &0 FIOF {5 prepared For wach pisesbly in
acstrd dned wilh Lha regubvesents oF W5=-25920765. RLA C and BCAS persannal whiness

cratlay, pachaging, picking, sad wariing, and vevige tha £IDF For cospletenens and
acCuracy.

518
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REVISED 5-1.87

WIT _ IYC/HLA
FHEA MO. 5.1.2 SHUTTLE CCTW DwE n0. L294519-505 FB8RF
CRETICAL LWENS LIST 2794820-E0>
CRITICALIEY e SHEET 9 OF 18-
- FATLURE HODE AND FAILURE EFFECY
CAUSE DH FED TTEH SATIOHALE FDR ACTEPTANCE
- malfanction in the camara to causy | {1} Unakle to ppen lens EATLURE HISTORY
atal loss of the active video sig- irig.
al or video Information thal wil {2] Degradalion of pic= TOH - WE5ST5 - Log #0dB0 - TWE S/N ODS-500
ravide deqraded perfarmancea. Con- Llure canteat.
osite pyac and vertleal blanhin Pescription: Acceptance Test Failure
ignals :re usedble and not a.ffegted. Horst Casg® HMTHH
) Vibration Envhronment
L' ; Loss of mission critical Videa presentalian rotated appraxcimately &7 after vibration.
£ Command Decose Logic. vida,
Connprill Exacwtiun Lagic. Cause: Vidicen Yakr nubt becane lopze during wibrationa.
Lamera a Til'liﬂ? Lagic. - )
] Horirsalal Deflection, Corseribye Ackion: Reposikion yoke, tighien sut and add siaking Lo sensor 2sEy's
Yerlical Defltuacilon. yoke nut, ECH {BID?3} isswed. '
Fotus Corrent. Horizpntal Aliga-
menk. Vertical Aligamant. TOR - 2576 -tog #0412 - TV 5/H DOS-501
4 HBhafhednite Clhpper.
Garmnd Correctiaon, Bezcripiian: Acceptance Test Failurs
Aperture Crrreckion. , Box Level
Sheding Carraclion. Vikration Ervirpusent
Viden Dukput Oriver. CW rolation of picture after *¥ aris vibration, [Retest of 1YC per TDH W2575.)
§ Automatic tight Lankrol. _
Aytomatic Gain Control. Cause: Honding of yoka {A)) broke Yoose adlswing yoke ta votate during
Dark Currgnt Conpensation. wibralion.
f Oulput Yultage Regulatsr Inpuak r
¥oltage Pra-Regulator. Corrective Attion: Assembly procedure revizad per ECH CCT GO0 |BLO73) to provide For
! Primary Oscillador/ bedkar staklng of poke.
Drivar {synt T#xs]
Secondary Rectifierss Fillkers TOR - H2560 - Leg ¥0414 - TVLC S/H DE6-50)
[change of vollage or Toss of
filtering} Description: Acceptasce Test Failure

High Yoltage Power Supply. Hox Leval .

4
¢ Target Preamplifier. Vibratian Envirpnment
[0 Bean Curresd Aegulator. Input twrreni Incressed by 180 md From noesal dnput current during wibrakion in

Cathode 81anking. Y ANis.
I# Shading Waveforn Geseratnr.
4 SIT Tube Cause: [Defechbwe copacitor (26 ¢on A} board, Analysis indicated wmanwufactwring

defech — capacltive alement was Toose Inside metal ¢ase.

Carreciive Ackipn: Renwe and replace part. Rebested camera par PHO direckive.
Capacitors removed Fron stork and retorned ta vandor. FRelerence wmenp
CLTY-(CY=-243 Jor close suk o TOR WZ580.

R 6-19
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REVISED 5-7-87

[T FE/MLA
1.7 SHUTTLE CCTY G MO, EPAEY9-506.500F
FrEA K. LS CRITICAL [TEHS LIST 2204B20-502
CCRATECALITY 272 SHEET Lix ar ~1E
FAILURE HCDE ARD : FAILLURE ETFECT '
CAUSE o4 EMD [1EH BATIONALE FOR ALCEPTARCE
¢ malfunciios in the camera ko cause | (1) tmabla 1o open Tems FALLURE HISTOEY (Continued)
atal Toss of Lhe active videa si iris.
1al or video infermation that wil (2) Degradathon of phe- TOH = WOOBA = Log MMIZ = INC 550 805501
irowide degraded perfarmance. Los- fure conteat. WS - Log #0428 - WD 574 #05-501
wsitée $yne and vertical hlaaking
iiynals are vsaable and nob affecied.| Worst Case: Deseription: Acceplence Test Fadlwee
Bos Level

i'." Loss of mssion critical ) TAY Hol Enwironment
i7 Command fecode Logic. yides. Cluster of white spots ia Vower TefL guadrant of display on Black Field. Crazing

Cammang Exacution Logic.
Camers & Timinpg Legic.

13 ligrizonLa? Defleckion.
VYorkical Deflactien.
Focus Lurrent.
ment. Vertlcal alignment.

W Black/Hhite Dlipper.
Gamra Correction.
Aperipre Corrackion.
Shadlag Cerrection.
Yidea Uulput Briver.

9 Auolomalic Light Contral.
Aulomatic Eala Cantral.
Dark Current Compensatlon.

1 Gulput Yoltage Regulakor Input
Yoltage Pre-Regulater. -

1?7 Primary Dzeillator/
Driver (synt Yassz)
Secpndary Rectifbersd Filkers
(change of wiltage pr lass of
H11ering)

Y% High vollage Pewer Supply.

19 Targel Preamplifler,

310 Beam {wrrent Regulalor,
Lathows HYamking.

¢ Shading daveform Genprabter.

419 SIF Tohe

HOIR

Horbzanial Align-

mi -

e -
TOw -

Y

of ceneat tpeuring covar glass Lo liberoptics Jacaplake evidart.

Causg: Stresses oxerted by potling material during tenp. extremes resulied in
de-Tamiaatipn of the caver glass 1o 5IT tube boading.

Enr[ﬂ;tl g Actipn: Modifieo putt!ng Fixtues and btechnigue used an SIT tube

H229550) npdified by ECH [B 20B2). %17 bubes retwraed bo wanvlactursr for
rauirh of encapsulation. Vesdor L0 perinru temp bests oa Luke prior Ls shipmeat
to inture cever lazs dods ot shife. REF CONV Direcuivas CCTV - (0) - OS54,
Cllv - (O) - D7,

W2139 - Lng #0485 TWC 5/U 009-5G2

Pre-Launch Failure
Bex Level Tesk
Ambiani Enwdroament
Prahl en report VIC5-201-0093 visval inspechicn of unit &t ¥ revealed 2
recekted pin 31 in bhe J) fosnactor.
{Lecation code function pind

I ki

Capse: Error in manufFacturing of the conneclor pln.  1f 45 0.035" shorter in

length than vther pins in comecier.

: Remova and replace pin I1 in J1 commector. Test pins abililty
Le Fock imlo mating canmediler. FPerform Contact retenlian test to insers pin
1s laching as required, [Inspect Lo Imsuee pin is nob pushed out of place,

NO4BN — Log AMI% — TUC 813-502
wWiZ78 - Log #0497 - FVC #13-502

Bescriptioa: GQoalificatbon Test Failure
fow Level [Dual. Hodal)
Ambienl Eny i roamenk

Guiput wideo imlermiltent.

Couse! SIT has low G4 Cortent.
9-H
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REVISED 5-T-B7

FHEA WO, _ 6,32

CRITICALITY afd

WNIT __TW A
SHUTTLE CCIY . DWG KO,  Z2234899-506 5087
CRINTCAL ITEMS LIST 2204620 682
SHEET _]]_ O _18

FALLURE HODE AHD
CALSE

FAILURE EFFECT
ITEM

BATIORALE FD8 ACCEPTANCE

A mplfunction in Lk camera to causa
Latal lass of the active widen sig-
nal or viden faferoation that wil
provide degraded perfomancs. Cam—
posite sync and vertical blanking
signalys are useable aad nat affacied.

M -

i Command Decode Logic.
Comnaad Expcutian Loglc.
Camara a Tindiag Logic,

5% Horizanlal ﬂif?ﬂﬂ. os.
VYerLical Deflection.
focus Current. Horizonlal Alige-
menl. Vertlcal Alignmastl.

W Black/hite L1ipper.
Ganma Correction.
Aperture Covrection.
S$hading Cerreciian.
viden,ﬁutput Driver.

A% Avlonplidc Lighl Contral.
Avipmalic Gakn Control,
Dark Current Compensatign.

i futput ¥oltage RAegulater Input
Voltage Pre-Regulalar.

1] Prinary Oschlbstor/
Oxriver {sync Toss}
Secondary RectiFierss Filvers
(change of voltage or Inss of
TFilveringl

W High Valtage Pawer Suppiy.

@ Target Preamplifier.

(& BEeam Currgnt Regulitor.
Cathowe Bhanking.

UL Shadi Havefore Ggmprator,

J4 51T Tebe

111R

{11 Unable ta cpan lens
iris.

12) Degradetioms ol pic-
ture conkaak,

Warst (ase:
Loss oFf wisslan critical
vidan,

fALLURE HISTORY (Comlinued)

; Remowe and replace S5IT. Defeciive tube returmed Lo
Lancaster for cealuation, Rezsults: Tube failurs vorlfied.

TOR - WA31Z - Log MOSO6 - TUC 5/°W B04-502

Description: Acceptance Tast Failurs

Bon Lewel

Thermal Yac-Hobk Environment
Approw. 45 minetes inle LT/¥ Hat) soek at +F25%F video became distaried amd TVC
input current incressad 710 md Lo BOS mA.

fayse: _Tntelﬂnﬂe:tinn call dgveloped a short belwegn horizoaial and vertical
de”e:ﬁun windings at 50°C. The shori was eliminated whas the temperature
was redulied.

%nl:i:ul.u_t_.lﬂ.itu Replaced defochive yoke with mew part. This i3 a randon
ailure. :

TOR — HAGI? - Lag MIG29 - VL S/ BO3-502

Descrlption: Inkegratiosn Test Failure

Box Level

Ambignt Envirpnaent
Center reselution measored 30X @ M0 TYL, should be MOZ min.  Aaplitude appears
appears to be intermitipnl.

Cause: Transformer T3 on bhe A7 Board hod unusoal iaterwindiag capacily,
causlng ringiny ua the secondary resulting in a sVightly higher output volLage,

u: laterwinting caparity 15 not a paramever specified, nar can iy
ba measvred readily. TVransmitter T removed £ replaced. Acceptance Test 1creening
will deiecl this proklen IF present pn other units - This prnh;m i% tonsidered a
raadon failure. '

DR - Y1781 — Llog #0572, TVO S/K DNY-5

Pesgriphisn: Acceptanca Tesl Faityre

Box Lewel
Anbisnt Enwlromment
ficl1lalions im wvides ocutput.

fause: Posr grounding in pre—anp.

BH
(el AV I LY



REVISED 5-7-87

FHEA MD. _ 5,02

{RITICALITY i

T :
DhG NO. 22 9-5ih, SORS

SHEET _ 12 = OF 18

SHUTTLE CCTV
CRIFPICAL [YEMS LIST

FAILURE HIOE AND

FAILURE EFFECT
[ EHD JTEH

BATIOMALE FOR ACCEPTAMCE

— [ AUSE .

L ralfunction inm the camera to cause
otal Yosz of the active wideo 2§
al or video information that wil
wevide degraded perforhance. Cam-
wsite syanc »id vertical hisaking

dgnals ary uteable and nok affeched.

[in .
£ Command Becods Logic.
Comnand Eweculfon Logic.
Camers a Timing Loglc.
2 Harizontal Dafleciion.
Verticad Delleciioa,
Farus Current.
mant. Yertlcal Alignmant,
4 HMlack/hile (lippar.
Ganea Correction.
dperture Carvaction.
Shading Correction.
Video (utpwi Driver.
g Aubemptic Lighk Control,
Aubamatic Gain Conkrol.
Dark Currest Conpansalion.
fi Dutpul Voltags Hegulalar laput
¥oltage Pre-Regulator, .
£ Prinary Oacillatord
Oriver [3ync losc}
Secandary Rectifierss Filiers
{change of vollkage or loss of
TH Lering) :
4 High Yoltage Power Supply.
3 Ttarget Preanplifier.
10 Bean Curreal Regulaior.
Cacthade Blanking.
32 Shading Waeeforn Genevatar.
13 SIT Tube

1918

Harirontal Align—

{1] Unable to spen Tens
iriE.

{2} Degradation of phc-
Lurs toalant.

Horgh Case:
Less of nission eritieal
yideo.

FAILURE HISTORY (Coeatinued)
Correclive Ackisn:
TER - W1729 - Log #DS7H - TVC S/N 028-502

THR - W1730 - dpg MB5TT - WLA S/H D0G-5D)
TDR - Y1484 - Lag MS6S - TVE S/K O11-502

Unit reworked i ECH LCT 438 for grownd probies,

Desrriptian: Flight Failure Spacecraft Level
TVE /N D20, WLA 5/H i}nﬁ—ﬁli-sp Y
TWC 5/H DY - 5T5-2
Coherent noise is sutpul videa presentatian.
' Lawie: Foor conduclive path t# ground cavsed by sucwssive conformal coakling and
pxidation of alwminwn Epacers.

Corractive Actlon: Hemoved excessive torformal coating.
treakid with aledane,
assembly of unlts.

Spacers were cleaned and
Flew pragress repart mas been modilied 46 insura proper

TR - Y6OD5 - 1og #8630 - TVC S/H D19-5e4

Oescriptisn: Flight Failura

155

Pfroblen repart YICL-D24
Tavared teeal Pan/Tilt resel cormand.

Lauag: Prablem covld Aol e verified thru ewlensive themal testing.

i ¢ Uiy vpdated from group 504 ko greup 506 configuralian.,
Insirucied test directar to carefully monitor operalian of this camera during
retesling, 1aflure still could net be verified.

TDA — WSS - Log OGS - TV 5/H 024-5D6
kescrigklons Pra-Lawvach Test Failurs

Box Lewvel

Ambi ent Enwi ranment

Aulppatic Iris goes from apen te clate.

Lapse: Probles couls nok ba deplicaled alter oxtensiwe 1ecling.
Corrective Artjom: Hone — unit rexurned te K5C.
" B2
&8 t"l.l‘ - .E:'-j"'uf..-—'—"
e i



REVISED S-7-B7F

FHEA N3, _b.1.2

CRITICALLTY 242

WMIT IVCSMLA :
SHUTTLE LLTY OWa NO.  Z294BFA-S06.508/

CRINICAL PYEHS LISK 225AAD-507

SHEET [ OF 1B

FAILURE NODE AHD
CAISE

FAJLGRE EFFECT
[ ERD_ITEH

RAPIOHALE 08 A{CEPIAKCE

\ malfunition In the canera to cause
otal loss of the active viden xi

il ar viden imfarmation that wil
wovide degraded pérformance. . Lom=
wiite ryre and varklial blanking
dgnals are vigabls and net affechked.

XC
2 Comoand Mecods Logic.
Comnwund Executlon Logic.
Lamara a Tioing Loglc,
4 Horiiostsl ﬂefliect on.
Vertical fleflection.
forus Cyrreat, Horlzontsl Align-
menk . Vertical Alsgament.
4 Macksdhite Clipper.
amma Larrection.
Aperture Correction.
Shading Carraction.
Video Dutput Briver,
5 Aviosalic Light Cenkrol.
Auvlomatic Bain Control.
Dark Curregnt Compensatien.
I Dutput Yoltage Aegulaipr Input
Voltage Pre-Regulataor.
Primary {lsci1]aten/
Orivar {sync Toss}
Sacandary Heclifiers’ Filters
{change of voltage ar Joss of
fH1lering)
i digh Vallage Pawer Supply.
1 Target Proamplifier.
H Beam Current Regulaber.
12

Pt

Catande Blanking.
Shading Haveifsra Beneratar.
9 SIT Tebe

91k

{1} Uaakle to open lens
irls

i) I]lgr;.dltinl. aof pie~
ture cantani.

Worst Cases
Loss of ndssion cridtical
\"l*'ﬂl

FAILURE HISTORY (Contiaued)
TOR - WAT3S - Leg V072D - TV S/N  N/K 506

Description: Acceptancs Test Failure

Bom Towel
. Ambient Environment
High waltage powar supply 5/H 20856 awhikils inkernal arcing. This TOR was
opened L0 Invesk|gate fa{! ure nokted sn TOR-WHSTE, Lag W7277.

Lausg: Improper tead dress of high voltage terminal,

Larrective ACLiOR: WYPS SAN 2896 was one of eightl eniks manufarlored und
purchae srder G-T58999-4151-00028 by Murats Erie. This problem is Ilmlilt.esru
uniis mdnufactured in 1982, AIY sefective wikks have Been screensd and relurned
Lo Hurala Erig Tor analyeis and replacenent.

TOR = WEAJO - Lpg #0722 = TYC 5/W 0Z20-545

Pes¢ription: Acceptance Test Failure
Aybiwat Envirgnnent
. i . Box Leved lust
proxivately 47 seconds afier 1altial ture an, the iris o1
gonerated by V. " e 1ris Clase command wauld be

Cauge: Enkernal short im Lhe high woltage power supply (54 2046 hich
geserated Spikes om tha POR Lime, e r P . o whie

Ern:tmcil.-di!i: a‘udim: hglt.w.j.;.. remaved fram TVE and mew W.Y.P.5. installed,
o5k caled prablem solved. Power supply relwrned be dar § 1L
Refer to TR WIS, Lag M72], A * veedar tor Evaluation
The probles was atiributed Lo dwpreper lead dress of high voltage terninal.
Thete leadt have been rerduted and enira Insulatian adided at the HY Lermingl
1ar all new built uwnitis.

TOR - W-(AY5 - Log #M746 TVC S/N D14-506
TOR - W-6B72 - Log #4742 TYC S/M B11-506

Cavsa: HAasister RS on A baard, Failaed.

Lorrective Ackfon: &V flight ramerss containing Ré resistor Fabricatad by ACI
and dated with eode 7413 wi?i be replaced with new RHCAD &ypd resistors fr:- TRH.

5-23
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REVISED 5-71-87

FHEA WO, __B.1.2

CRETICALTITY 22

T TVC ML A

SHUFTLE CCOY D M, £294819-5006, 588
LRITICAL ITEWS L15T £294820-502
SHEET 14 oF 18

FAILURE MOOE AND
CAUSE

FAILLIRE EFFELCT
IFEN

RATIOHALE FOR ACCEPTANCE

nalfuncLion in Lhe Camerd Lo Chuse
otal loss of the aclive video :ig-
al or video infermalion {hat wil
rowvide degraded perfornance. Com—
osile sync and wertical blanking
tqnals arx vseable and aot affected.

iR
? Command Decods 1lngic,

Command Execalion Logle-
Camera a Tinin? Laghc,

1 Harizontal Deflection.
¥ertical Deflection,
Fotus Curwent. Howdzantal Align-
meat. Veriiral Aligrment.

4 BlachAmits Clippar.
Gamma Carrecbisn.
Aperturd Correction,
Shading Lorrection.
Vides (utpul Driwver.

5 Automatic lighk. Cankrel.
Autemakiz Gawn Central.
Dark Currest Cenpensatlian,

& Dutput Yeltage Requlator Isput
valiage Fre-Acgulatar.

] Primary Dscillatorns
Priver {sync Tossh
Secondary Reclifiers! Fhliers
{change #f valtage ar loss af
filveringh

B High Yoltage Power Supply.

3 TVarget Fresmplafier,

1% Beam Current Regulatar.
Cathede B1anking.

11 Shading Maveform Gemevator.

14 3IT Tube

YIN

{1] tinable to apen lans
iris,

{2] Degradation of plc-
ture ¢anbeal.

tor:st (aze
Lass of mission critical

video.

FAILIRE HISTORY (Conkbnued)

TOR - WGS17-— Log ADP48 - TVE 5/M 030-566

Descrimklon: Acceptance Test Failura .

Hax Eawel
Anbiieni Envirgnment

" ¥Wideo preseslatios very naizy whes )4 cabla s cannecied.

TR -

Cause: Sensor assembly clanp alesve shorted to chaspin. InsufFiciant insulaticn
coating on clamp sleeve.

Corrective Action: Hew clamps wers fastalled. A11 paris ¥n coutrglled sberes were
inspecied and all discrepant materal rejeried.

WESE5S - Log #0778 - TV 5/W 822-506

Bescriplion: flight Fallure {5T5-8}
= Spacecraft Level

Harizoalal streskiag fa piclure gamma when In black skreich.
Caysa: [Incorveck shim {agtalled. Faca plale 1him sherted te grawnd.

{orrgclive Arlipg: Shim removed and correchk shim insballed per ECH-CETESS. AN
future 1¥C's will confarm to whis EEH

1R - A3249' - Log #0470 - TVl 5/N 033-586

TOR -

Bescription: Acceptance Test Failure

Hox Level
Thermal ¥ac. Anklent Environment
Video Tocked in white elip noda.

Lausg: Oelective Transistor (316 an A5 Board.

: Remgwed Q16 and replaced with new transisior. (16 X-rayed and
a dente parbicla was observed. Fourther analysis proved ko be a lopse and metallic
particle. Considared Lo be randes Failura.

AA093 - Lepg #O9T3  TVWL 3/M 019-506

Descriplion: Accephance Test Failwrs
bou Leweld
Vibration Enviranment
Uil 1aided YY* axis vibration, piclure on menitor all while.
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REVISED KA-T-A7
. - LNLT
FHEA MO, _5.1.2. SHUFTLE CCTY DWG NO.  2294819-%06 SORS
{RITICAL ITEMS LIS 229420-508
CRETICALITY Fi SHEET __1§ = OF T
FAILURE HODE AND FATLURE EFFECT
CAUSE OM €HD TTEM EAFIOKALE FOR ACCEFTAHCE
b aalfenction in Lhe camery to canse | {1) Unable to ogen lens IALLURE HISTORY {Continued} :
Loval loss of the active widen =i . Arig. -

nal or video information bhat wil
previde degraded parformance. Com-
posite syn¢ and vertical blasking
iignals are useahls aad not Aaffecked.

kLN

A2 Command Decods Logic.
Comnand Exacution Logic.
Lamora & Timing Logic.

11 Horlrontal I:Inffm:l. on.
¥Yerbtical Befbection.
Focus Current, Horizontal Align-
fenk. WVerlical Aligoment.

4 Black/Mmhive C1lpper,
Gawa Correction.
fperiurg Correctlon.
Sha¢ing Corraclion.
Video Pulput Oriver.

15 Autamatbs Light Cantrol.
Autamat It Gain Conkrel.
flark Curreal Compeagation,

G Output 'I-"o‘ltzge Regulaior Tnput
Yoliipa Fra-Eegulalor.

o Primery Oscillolars
friver (sync lass}
Secondary Rectbfiers’ Filiprs
|change of vallage or Tgss of
faltering)

B High voltage Pawer Supply.

9 Targel Preanp?¥|fier.

A0 Beam Current Regulator,
Cathade Blanking.

X Shading Waweform Generaler.

14 5IT Tube

I41A

i2) Degradation of pic-
turé cenkénd.

Worst Cage:
Loss gf mlsshon critical
viden,

TOA -

ToR -

oz -

Lhuse: Defeciive 47 oum the A4 board.

Lorrectlve Action: Produclt Assyrance analysis revealed an ppen transistor (7.
found an eniranceus gold bond wire positianed so ak Lo Cante a shorl babween the
base leads of Ehe dual trsmsistors. Trassistors with the same sace

code, plus 311 transistory wilh diffarent data codes ware X-vayed asd no anoralies
were found. Loncluded khat this was a randow Failure,

WI4E - Lag #1024, TV 570 811-506

Thay

Pre—Lawnch Test Failure
Bor Level

Anbient Environsent
KSC DR, 3430802

ALC and Gamma conkrols intermitlend.

Cauge:
thry extensive thermal tasting.
al right hand camera 3lide.

: Slides ware re-pasitioned per ECH-ECT 1124,

Deseript ion:

Pan and tilL operatign intarmittent.

Intermiltent operatien of ME and Gamaa toowands could nol be duplicaved
[ntermitlent Eilk modion dve Lo improper position

Kelesl iadicaled

pruklem splved.
Returnad TW BI) Lo “JSC" Tor further avalustios of ALCAGAMMA analmoly.

BH14E - Lag #1079 — TVL 5/H GD7-G45
Descriplips: Flight Failura

F1ight #aD

Evaluatian Test

W returned Trom K5 for evaluatien of whits streaks im viden plserved durinmg
arbiter Flight #410.

Lause: Arcing im wicinily of greuad Lsb of Face plate of SIT Lwbe 5/H D704,

Lorrpclive Artign: Fanoved tuoe 5/H 38249 feon sensor arzembly, opened TDR-BABOY,
Log #1185 te krack tube; kube returned to vendor.
Tnstalled naw tuba inko sensar.

B-8138 - Log #1985 - VL 5/N 094-5D6

Descriglion: Acreptanca Test Failure

Bow Lewal

Thermal-¥ar Ambignl Enviransment
Distsrled video seen on monitor. Distortlon consisted ot Lwa Lypes of noise,
nvduvlwled and randam.

B-26

Cory - O



REVISED 5-7-A7

) URIT _ TYC/HLA
FHEA MD. _B.1.2 SHUBILE COIY WG M. 22900 19-%06 , 508/
i CRITICAL ITEMS LISK 2290820-502
CRITICALITY _ 242 SREET _16__ OF _ Y8 _
FALLURE WIOE AND FAILURE EFFELCT
CAUSE OH_EMD JTEH AATIOHALE FOR ACCEPTAMCE
nalfunction in Lhe tamers Lo cause | %) Unahle 1o apeéen lens FAILURE HISTORY 4Caniinued |
otal loss of the active video slg- iris. _
al or video {aformalios thal wil (Z) Degradation of pic- Cousg: Wandea noise it cauled by pogr grounding of the A9 pre—amp. Modulabed
ravide degraded porfarsanca. Con- kura conkasak, noise §s due Le AS board oparalinn.
osile sync ardt vertical blanking . :
igaals are ussable and not affectad.| Warst Case! : ion: Random noise probleaa was cuwred by cleaning Lhe AY grownd
Lass of missien crltical - connectiens ard the incorporatlion of ECW DOB4B5 = reduadant wire grousd connectiom
¥L ' & to the A® pre—mp. MHodulated noise problem was cured by Incorparabing ECH
{ Lommand Decode Loglc, vide. E17T1 1o Lhe AS hoard which Timbts the costrol waliage Lo the AB high vollage
Command Execotion bagle. pover fupply. TWE Eroop nusber was changed from 2299819-506 La 22943!9—50&.
Lamcrs & Tinbreg-logic,
1 Harizoatal Daflecltian. TOH - B-2352 - Lag # 7021 TV{ S/ D13-506
Yertical Deflection.
Fofus Currani. Horizonlsl Align- Descriptlon: Pre—Lavach Fest Failure
ment. Werlical AVigemenk. Box Lewvel
] Blackhlce Clipper, Amlsi ent Envirgnmenl
Gamma Correctian. . {Ref) JA420062F Molsp videa, wveriigal Yines with tes Tight Yewvel.
Aperture {arrectian.
Shading Correckion. : ) Lausg: Pocr AY pre-amplifier ground.
Yidea Rulput briver, .
§ Automatic Light Eenkrol, Correclive Action: [EM €CT 1237, Writben bo aud redundant ground Yead.
Autnmatic Galn Denersl.
Dark Currgnt Compenzaiion, TDE = B345F - Leg #1I50 3/H 042-508
§ Oulpub Valtage Requialpr Inpul
Waltage Pre-Regulator. Descrlpbign: Acceplance Test Failure
! Primary Dscillater/ Baw Lewel .
Oriver {sync Tasi} ¥Yibration Environment :
Secondary Heckhfierss Fidters Yertical mpisa pattdrn preseal in wides.
fchange of voltage or loss of
Filtering) Lausg: Poaor ground connection on AY pre—amplifier board thru condective washers, -
i High ¥altage Pouwer Supply.
9 Target Freamplifier. {orvective Action: ELN D-9589 {Graund wirve installation] was initalied ia sensor
10 Bram Currenl Hegulalor. assembly. This ECH incorparaled in 311 pravious ualits prssently Tacaled ab RLA,
Catho#e Blanking. ' anrd a1V new build unbts. '
I Shading Wavefarm Ganeratar.
14 SIT Tuhe TOR - BASMA - Log #1174 - TVC S/H 020-506
Bescriglipg: "re—Launch Test Failure
Bou Lewvel
Ambient Envirpmment
Prablen repord #OR. ZCSIDN1A
Evaluvate video naise prolilem
Lause: Poor grouwnding four pre-pmp. WO depended on a mechanica] ground cennection.
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REVISED 5.7-87

fHEA &0, _§.1.2

CRETICALITY 242

OniT  _ TVC/HIA
SHUTTLE (CTV OWG NO.  2294019-506, 5087
CRIVICAL ITEHS LIST 2204070 EA2
SHEET _ 17 0F 15

FALILLNE HODE AL

FAILURE EFFECT

BATIOMALE FDH ACCEPTANCE

L ON_EHD IVEN
A malfynctisn im the carers to ceuse | {1) Unable to apen-lems EAMURE HISTDAY (Cenkinued)
total Tess of the sctive videa 1 irig, ’

nal ar wideo information Uhat wil
provide degraded performance, Com-
posile syne and vertical blanking
1ignals are useable and aot a¥Ffeched.

L]

A2 Conmmand Dacode Logle,
Command Execution Loghc,
Camora Hmln? l.o?lr..

il Herizontal Defleckion.
Yertical DeFlaction,

Focws Current. Harizontal Align-
went, Verbical Aligamant.

¢ Black/white Clipper.

Gavmy Corvectlon,

Apariure Lorrectionm.
Shading Carrectian.
¥Yidea Uublput Oriver.

15 Avtonatic Lighl Contral.
Aubtonatbc Gaia Control.
tark Corrent Compensaticn,

Ik Ouipnt ¥oltage Ragubater Inpel
Valtage Fre—Requlatar.

¢ Privarcy Osclltators
Oriver |Sync loks}

Secondary Rectifiers’ Filters
(change a1 voltage or Joss of
fitLering)

B High vValtage Fower Supply.

9 larget Preamplifier.

10 Beam Lurcent kegulaior.

Calhose Blanking.
12 Shadimqg wavefor: benprator.
14 SIT 71

YR

(Z) Begradallon of pic-
ture costent,

Worsf Case:
Loss af misston critical
widep.

Corrective Action: ECH CCT-1237 was prepared addiag redundasd hard wire grosnd.
Thia ECH was incorparated inko TVC 5/H D20 and retest indicated prablem resolved.
This ECN will be Incarporated into 311 TW0's in pracect.

TOR — CO751 - Log #2002 - TV( 5/ DZ4-508
TOR - AJW05 - Log #2097 - TWC S/M 024-508

Descriphion: Acceptance Tesi Failere

Bax Level
Ambhent Envirarment
Hhike 1on spot visable In center #f raster. Tubg teaditioning procedure operabed
;;‘":H;A;:rg:cﬂp- :‘iic:. reduged spot 1ize to B0-25 IRE. Unit autharized La
ip ip #r furkther @valuatisn, The abave uvpit ret d f HA Red.
FR-0R 0538032} with the 29-25 IRE spat. urned fros HASA {Re

- ‘Cagse! TWC tube operated in an wnathorized configuration or moss Such as
(1} sxtended gxposvre Lo bright Vlght (2] Voss of camera vollages, [3) exposad
to Vighi whthout lent asgenbly,

i t SET replacad with mew tube. 0% tube sent to RCA-Lamcasber
far amalysis. Found silicon Larget burned- Mo corrective echion passible on

tube 5/0 241886. Tuba o be Vaboled ac non-flight, but may ba uzed 0 novecrikical
application such ax far TV trairer.

10X — CA521 - {og #2899 — TVC B44-500
Descripliog: Evaluation Test

Hox Level '
Ambienl Eavirgnment
Dutput of high voltage power supply OV witk 4.8 Vde cortrel vel Lage, should be
approdimakedy 9 kv inleralttent oparation, shighl rap w1 housing will praduce 9 V.

Cause: Analysiz of Failure under favestipation,
Lorrective Action: N/A
TOR - COG93 - Lng #2042 - TVC /M 042-508
! Flight Failure STS S1F [26}. Spacecraft .le-.re'l

Rescripline
Strisg Tike material wn Teas or IVC noticed in wides presentation. alta horézontal
noise i1 preseat in outpot vidso :

o7

Y st



REVIZED 5-7-87

FHEA NO. _ 612

CRITICALITY 22

SHUTTLE CLTV
CAITICAL TTEWS LIST

UKIT IVCAHLA

DHG Wi 2294819505, S0a/
2204028-50¢F 2
SHEET ¥/ oF 18

FAILLRE HIDE AHD

FAILURE EFFECT

LALSE OH END ITEN RATIONALE FOR ACCEPTRANCE
A malfunclion 1n the ciwara Lo cavae § [1) Unable ko opes lens FAILURE HISFORY (Contimwed)
Lotal loss of tha active vides sig= iris,
ral or viseo informabtisn thal wil {2} Pegradikion of pic—
previde degrades pevFforwance, Lom- tufe conient, Cause: String Vike material was Tound en face of SIT tube and could molk ke

posite sync and vertheal blanking
signals are useahle and not affected.

I¥C

2 Cawmand Qacods Lagic.
Command Exgcution Lagic.
Camera a Timi -? Logie.

i3 Harizontal Deflectien,
Verkical Deflecklon.
Facws Current. Horizenlal Alige-
menk. Verkical AVigrment.

84 Blacksthite Clipper.
Gamna Carrection.
Aperture Corrackion.
thading Correction,
¥ideo (utpwl friver.
Automakl ¢ Llght Cankirel.
Autgmatlc Gain Comirpl.
Dark Cyrrenl Compensation.

At Dutput Volitage Regulatar Input
Valtige Pre=Regulalor.

8! Primary Dscillator/
Oriver [iyac loss)
Secondary RBectifierss Fllters
{thange of woltape or loss of
11tering)

B High valtsge Power Supply.

A9 Target Preamplifler.

AlD Beas Current Regulakor,
Cathode Blanking.

AlE Shading Wawelorm Generalsr.

Al STF Vuba

41k

Morak €ase;
Loss of nisston critical
ylden.

datamined whare it camg Fram.

forrective Action:
instange of such contaminationm.
be duEIItaled luriR 3 days ofF bhernal l:rc'lin? ardt thermal vacuum kesting.

e al to the TYC and unhnown at this Lima.

graba

& 274
ey B

le cavye of

String removed with small brush.

vider poise was ealern

Horifontal moisa could mot be duplicated.

This is tha first raported
HorizonLal reise in wides a5 reported could not

The



REVIZED 5-7.87

FHEA MO, _ 612

CRITIEALLITY L2

WIT  _ TVL/HLA
SHUTILE CCTW DG H. Z294019-506 . 58Af

CRITICAL ITEHS LIST
SHEET 18 oF " _ 14

FAILURE HOODE AND
(W]

F

ALLUAE EFFECT
Od £ IkeM

AATIOMALE FOE ACCEPTANCE

A malfunction in the camars Lo causa
tatal Toss ol the ackive video sl
nal or vigan infermation that wil
pravide degraded parformance, Come
posile sync and verthcal blanking
signals are ugeable and net Effectad.

VL .

&2 Command Decode Logic.
Commard Execulbon Ledgic,
Canera Timing Logic,

Al Horironblal Oeflectbnn.
Vertlcal Peflection.

Focos Lurreal. Herizantal Align-
menl. Wertical Allgimeat,

&4 Black/Yhite Clippar. -

Gamma Correction.

Aperture Lorraction.

Shading Lorrection.

Yideo Qutput Driver.

Automatic Light Comiwpl,

Auviomatic Gakn Contrel.

Bavk Curraak Compensaklon.

Quipat Waltage Regulakar.

[aput Yoltage Pre—Requlatar,

al Primary Oscillator/

Oriver [$yne Yoash

Secondary Rectitierss Filters
(change of yoltage or Toix of
filLering)

&8 Migh Yeltaga Powsr Supply.

&9 Targak Preaoplifier.

All Beam Current Ragulabar.
Cathode Blankiag.

AlL Shadlng Wavefsre Caasrator.

A4 51T Tube

g .

D>IA

(1) imabla e open Tana
irks,

(2} Degragation of ple=
tora gankest,

Loss of ni,':r.icm eritdcal

vides.

DPERATIONAL EFFECTS

lusz of wideo. Posaslble less of sajor wission objectives due to Te5s &f RM5 cacuras
ar Dthlr requived camerss.

LEEY ACYIOHS

If pesslble, cantisue BHS operations using alternative visval cues.

LREH TRAINLHG

Crew should be trained to wae posiible alternatives to CCTV.

MLSSION COMSTRAIME

Whers pessible. procedures sheuld be designed sa they can ba dcconplished withowt
CCTY.



